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A WORKING GLOSSARY OF

COMPUTER SOFTWARE TERMS

-

. INTRODUCTION

This glossary contains working definitions of software terms
which were compiled during the General Accounting Cffice study
of computer software conversion in the Federal Government, Some are
from the American National Standards Institute vocabulary (1871).

. For other, newver terms, we coined our own definitions. While

ours are neither standard nor official, we suggest that they may
be useful working definitions for others.

The study's report to the Congress, Millions in Savings
Possible in Converting Programs Prom One Computer To Another,
(GAO Repert No. FGMSD-/7/-34), was publisned on septemper 15, 1977.

U.5. GENERAIL ACCOUNTING QFFICE
ATTN: FGMSD=-ADP

441 G Street NW. : :
Washington, D.C. 20548
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GLOSSARY OF COMPUTER SOFTWARE TERMS

Applications programs/
applicationz scftware

Assembler/assembly
language

Automatic data

processing (ADP)

Business data
processing

Computer programs which
directly automate the
functions or problems of end
users (lay persons)}. appli-
cations programs automate

both business applications
such as payroll and scientific
applications such as statisti-
cal calculations.

A lower level computer
language in which the pro-
gramer represents single
machine language statements,
or groups of them, by terse
mnemonic codes. Programs
written in assembly language
are typically able to run
only on the make of computer
for which they are originally
developed.

Data processing largely per-
formed by automatic means
and, by extension, the dis-
cipline which deals with the
methods and technigues of
that processing.

Data processing which auto-
mates clerical ané administra-
tive tasks such as payroll,
personnel skills inventory,
accounts recejvable, and
inventory. Contrast with
scientific data processing
which includes simulations,
war games,. and statisti-~

cal data reduction.
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Chief programer team
{operation)

Closed shop

COBOL
{Common business
criented language}

An organization for computer'
programing wherein a very
superior programer is the
technical leader of a tean
consisting, as a minimunm, of
a chief pr-gramer himself,

a backup p.ogramer, and a
programing librarian/program=-
ing secretary. As needed,
the team may be augmented
with two to three additional
members and may consult spe-
cialists. The key concepts
are those of:

-—-Making programing a puolic
"engineering™ practice instead
ef a private art.

T
--Providing support so that a
very superior creator can
concentrate on creating.

The operation of a computer
facility in which most
productive problem pro=~
graming is done by a group
of specialists. Problem
originators (users) do not
do their own programing in
such a shop.

A higher level language
{compiler language} developed
circa 1960 to provide an
easily learned English-like
language for business data
processing applications.
Since its inception, COBOL
has seen widespread use in
business applications and
augmentation of its driqginal
features, There have been
three ANSI standarss: 1964,
1868, and 1974. Federal.. .
Standard COBOL (FIPS PUB 21)
has become the official .
standard for business
applications. 3
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Coder

Comments

Compiler

Computer program

Data bank

One who expresses a problem
design, or part of a probtlem,
in a computer language. Typi=-
cally, the term “"coder®™ is
used in the derogatory sense
of a person who does little
analysis and planning, but
merely expresses soweone
else's design in a coamputer
language.

English prose which may be
interspersed among the com=
puter langquage statements of
a computer program to explain
their action to human readers
of the program. Special
markers on the comments cause
the computer to ignore them.
Properly done comments are

a valuable form of internal
documentation because they
are embedded in the program
itself; therefore they stay
with the program.

A computer program whose
purpose is that of transe
lating higher level language
statements into a form that
can directly activatea the
computer hardware.

A formal expression sf the
sequence of actions required
for a data processing task.
The program is the crogramer's

-gpecification of the task(s)

to the computer in a formal
nota%ion which can be processed
by the computer. (See program-
ing lahguage.)

Any representations, such as
numeric “igits, alpbabetic
characters, or analog guanti-
ties, to which meaning is or
might be assigned. -
A comprehensive collectiion of
libraries of data. Etach library
®
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~ ,Data grocessing

-

Data reduction

Decision table
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in the data bank is made up of
one or more files; each file is
a collection of records, and
each record is made up of a
collection of items. Exanmples:

~-Item: .pay rate of an emplovee.

-=Record: the employee pay record,
including SSAN, pay rate, and
year-to-date totals.

-=File: the employee pay file
made up of the pay record for
all the firm's employees.

--Library: the personnel library
made up of the:

- Pay file;
.+ = Skills inventory file;
- HBealth insurance file.
~=Data bank: made up of all
the firm's libraries,
including the:
.= Personnel library;
- Vendor library: -
‘= Customer library;
- Inventory library. .

The execution of a systematic
sequence of cperations upen
data. Synoanymous with infor=-
mation processing.

The transformation of raw
data into a more useful
form, e.g., smoothing to
reduce noise.

A table of all contingencies
that are to be considered in
the description of a problem,
together with the action(s)

to be taken for each con-
tingency. Decision tables
are sometimes used in place
of flow charts for problem
description and documentation.

|



Development support
library (programing
support library)

Direct access

" Documentation

-

. . L

An automated facility with hd
which a programing librarian
maintains prograa development
files, including source code
versions, test data sets,

and narrative documentation.
The library contains up=~to=date
representations of programs

and test data in both computer=
and human-readable forms. The
librarian maintains the library
according tc a set of office
and computer procedures which
Separates clerical and book-
keeping operations from pro-
graming tasks.

Pertaining to the process of
storing data, in, or getting

data from, 2 storage device

in such a‘'maaner that surround-
ing data need not be scanned to
locate the desired data. Also,
the time required to get desired
data from the stgrage device is
independent of the location of
the data.

Narrative, schematic, or tabular
material which accompanies a
computer proagram or is embedded
in it. Computer program docu-
mentation has the purposes of
recording and explaining:

-=The development of z computer
program.

--The way in which it was con-
structed, including important
decisions between alternatives.

--The way it is intended to operate
in normal, frequently encountered
circumstances. . -

a
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Emulate

Extension

Field

- -
--The way it is intended to operate
in abnormal or infreguently
encountered circumstances.

-=What tests aave been made to
veriiy its correctness.

Computer program documentation
may be internal to the program
in the form of:

-=Embedded comments or remarks
.{English which appears among
the actual program stataments
but does not affect the opera-~-
tion of the programs).

~~Self~descriptive programer-—
chesent names for variables and
pracegures.

--Well organized, “structured,"”
{see elsewhere) arganization
of the actual program state-
ments themselves,

Or external to the program in
the form of:

-—Flowcharts {(see elsewhere).
-=BIP0O charts (see elsewhere).
-=Narrative,

—Degcision tables (see elsewhere).

To imitate one Rardware system
with another, by means of an
electronic attachment, such that
the imitating system accepts the
same data, executes the same
programs, and achieves the same
results as the imitated system.

{E.g9., to a source language.) An
additional feature beyond what is
regularly available in thestandard.

In a record, a specified arela used
for a particular item of data; e.g.,
the card columns which represent a
wage rate.
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File A collection of related records
treated as a unit, e.g., one line
of an invoice may be a field, a
completed invoice may form a rec-
ord, the set of records may form
a file, a collection of files a
library, and all the libraries of
an organization its data bank.

FPile maintenance The activity of keeping a file up
to date by adding, changing, or
‘x deleting data.
Flowchart A graphical representation for the

defin.tion, analysis, or solution
of a problem, i1 which symbols are
used to represent operations, data,
control, etc. A schematic visual
déseription of the logic of a pro-
., -gram module.
PORTRAN {FORmula TRANslating system).
A compiler language primarily
used for computer programs which
1 automate scientific or mathemati-
o cal calculations. The DOD stan-
dard for scientific applications.

6

«

Generality The generality of a computer
- program means its soclution of
a problem in such a way that it
will serve a variety of users
with the same general kind of
probiem. A simple example is that
of a payroll program which writes
a warning message if the net pay it
calculates for someone is more than
a certain amount. A program with
less generality would have a fixed
limit; a program with more generality
would allow each-individual user
s to specify his/her own limit value,
or to turn off the warning feature
altogether. e
Generate To produce a program bg selec-
tion of subsets from a "set of
skeletal coding under the con=-
trol of parameters, i.e., to

-7-
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Generator

Hargware

Higher-level language
(BLL) )

4

Bierarchy plus Input,
Process, and Qutput
(BEIPQ) .

4

'produce a prégram by use of

a generator (see below).

A software package which
contains a number of routines
to accomplish specific func~
tions. These routines are
capable of accepting input
parameters and modifying
themselves as the parameters
indicate. Generators are
used to make the implementa-
tion of specific, limited
tasks very convenient.
Typically, the user fills
out a set of parameter forms
definirg his or her task.

An example is the report
generator.

The physical equipment of a com-
puter system, e.g., mechanical,
magnetic, electrical, or elec-
tronic devices. <ontrast with
software.

A computer language thes state-
ments of which nmust pass through
an intermediate translation pro-
cess before it can cause the
sequence of actions it expresses
to be done by the computer.
Righer-level languages (HLLs) are
used to provide the human pro-
gramer with more convenient lan-
guages for preograming in the
interests of increasing produc-
tivity and reducing errors.

A design and prograr documenta-
tion method which represents
functional structure and data
flow in a cseries of three

types of diagrams., These dia-
grams are: the visual tables
of contents, which name the
program modules and specify
their hierarchical relation~
ships, the overview diagrams,
which describe the input, pro-
cessing, and cutput for members

g -



Integrated data
processing

Iten

Library routine
4 .
s ¢

Load module

Maintenance

Minicomputer

£ the hierarchy, and the
detailed diagrams which extend
the overview diagrams to include
more specific Input, Process-
ing, and@ Output detail with

- narrative,

Data processing in which the
coordination of data acquisi-
tion and all other stages of
data processing is achieved
in a coherent system, e.g.,

a business data processing
system in which data for
orders and buying are com=-
bined to accomplish the func-
tions of scheduling, invoicing,
and accounting.

In genéral, one member of a
group major element; e.g..,

a record may <¢ontain a number
of items such as fields

or groups of fields. If

used as data item, then
synonymous with field.

A proven routine that is kept
in a program library.

A computer program in a form
that is suitable to be imme-
diately executed, by the cir-
cuitry of the computer.

Any activity intended to elimi-
nate faults or to keep hardware
or programs in satisfactory
working condition, including
tests, measuresents, replace-~
ments, adjustments, and repairs.

A relzatively new development
in the ADP field which defies
definition because of the ~- -
diverse technological and
marketing characteristics of:
the equipments to which it

H
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Medium
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New programing
technelogy(ies)

.~ )

is appliad. A recent GAO
report described a mini-
computer thus:

{1} Technical: a simple
computer system costing
$50,000 or less, whose
technical features are

either smaller or simpler

than tnose of large computers.
Also, a minicomputer is

‘gypically capable of opera-

ting in a “harsher” envirun-
ment than that regquired by
larger computer systems.

{2) Marketing: The systea
soffware available with mini-
computers is limited. A
miniconputer can often be
bought new in a *stripped*®
condition, excluding products
and services that must often
be bought with a larger system.

The material on which data are
recorded; e.g., paper tape, cards,
magnetic tape.

A collection of software develop-
meat practices, procedures, and
techniques, largely developed by
IBM, which has demonstrated
st«riking examples of improvement
in the spitware development
process. These items include:

-=Structured programing
-=Topdown development
~-{IP0 documentation
-=Davelopment support library
~~Chief Programe;r Team
—Structured walk throughs
-—Automated programer produc-
tivity aids, such as the
Structured Programing
Pacility (SPF).
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Gbiect code

Open shop

Operating system

Pach .ged software

Peripheral egquipment

PL/1 *

-

[ ]
Output from a coapiler or assem-
bler which is itself e: cutable
machine code or is suituble for
further processing to praduce
executable machine code.

Pertaining to the operation of a
computer facility in which most
productive problem programing is
performed by :the problem origir -
tor rather than by a group of
programing swecialists. Contrast
with closed shop.

' Software which controls the exe-~

cution of computer programs and
which may provide scheduling,
debugging, input/output control,
accounting, compilation, stcrage
assignment, data managenment, and
related services.

Software which is sold by a
vendor (e.g , a “software
house”) in the form of a
prepared "package” consisting

of the programs{s) itself,
documentation such as flowcharts
and users' manuals, and, perhaps
test data with which to demon-
strate the correct operation

of the program after it is
installed in the client's
computer,

In a dJata processing system, any
unit of equipment, distinct from
that central processing unit,
which may provide the systen

with outside communication.

A general purpose compiler langu-
age, developed by IBM, which com-
bines many of the features of

the earlier computer linguages--
FORTRAN, COBOL, and ALGOL.

PL/I was designed to be suit-
able for either scientifjc

or business applications’
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Precompiler

Problem description

4

Broblem oriented
language

-12 -
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A computer “programn whici® pro-
cesses the source code of
another computer 3rogram im-
mediately before that program
is to be compiled. It may
provide the programer:

-=The ability to use convenient
abbreviations which are not
acceptable to the compiler it-
self: the precompiler expands
{“transcribes®) the shorthand
versiocna into source code which
is acceptable to the compiler,

-=The ability to use non=-
standard programing statements
which are not acceptable to
the compiler. This may be

“done to aid structured program=-
ing in a language that is not
well suited to it. The added
statements are translated into
standard language statements
(called a structured progranm-
ing precompiler).

-=The ability to enforce stand-

- arés. The source statements
written by a progracer can be
“adited"™ for usages which vie=-
late the standards the programer
is supposed to be following.

In information processing, the
statement ¢f a problem. The
statement may alsoc include a
description of the method of
solution, the solution itself,
the transformatiocn of data,
and the relationship of proce-
dures, data, constraints, and
environment.

A programing language designed

for the convenient expression.
of a given class of problems.

&



Procedure oriented
languag2

Productivity aids/
automated productivity
aids/programer pro-
ductivity aids

"

Program (ccmputer
pregram)

Program library

¢
- -

A programing language designed
for the convenient expression

of procedures used in the soiu-
tion of a wide class of problems.

FPacilities which automate a
number of the clerical tasks
associated with computer pro-
graming. (A devecliopment
support library is a collection
of such aids.) Important
aids are: editor facilities
which a programer may use to
rapidly manipulate the source
statements of a zrogram and
library maintenance routines
which enable a programer to
conveniently store and reuse

‘programs that have already
“. been developed.

A series of instructions that
will cause a computer to pro-
cess data. It may be in a
high level source form, which
requires intermediate process-
ing before the computer can

‘execute it, or it may be in an

object form which is directly
executable by the computer.

A collection of available com-
puter programs and routines,
or portions of programs. The
contents of the library are
stored for reuse. If they

are complete programs, they
may be simply reused as is.
Parts of programs may be
copied into other programs to
reduce labor and standardize
the use of those copied parts
in new programs.

o »

—
.



Programing librarian

Programing language

L)

Programed check

Progfamer
Coa

Réal time

Robustness

A person who is one of the three
nucleus members of the Civef
Programer Team. This person
maintains and operates the
development support library.
Duties include code creation
{"keypunching”)}, submission of
computer runs, and £filing and
logging of all outputs.

A scheme of farmal notation by
which a programer specifies com-
puter programs to the computer
hardware., There are hundreds of
programing languages in existence,
ranging from machine—oriented
languages very difficult for a
human to follow or use to higher-
level languages which require in=-
fermediate translation before

. they can be used by the machine,

A check procedure designed by

the programmer and implemented
specifically as a part of his

program.

A person mainly involved in de=-
signing, writing, and testing
computer programs.

Pertaining to the performance of
a computation during the actual
time that the related physical
process transpires, in order

that results of the computation
can be used to guids the physical
process.

The quality that causes a sofiware
program or set of programs to be
able to handle, or at least avoid
disaster in the face of, unexpected

-l4 -
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i circumgstances, for example, when
given improper data. An example
is the deliberate inclusion of
program logic to process antici-
pated errors in the input. An

~example of such anticipatory
action is to test for the
presence of alphabetic data that
was accidently keypunched into
a location reserved for numbers;
when such an error is detected,
the record containing it is
shunted aside from further
processing.

Simulation The representation of certain fea-
tures of the behavior of a physi-
cal'or abstract system by the
behavior of another system; e.g.,

. the representation of physical
phenomena by means of operations
performed by a computer or the
reoresentation of operations of

) a computer by those of another
‘.- computer. .

4
Software A set of computer programs, pro-
ot . cedures, and possibly associated
.- documentation concerned with the

{

i ) operation of a data processing

! system; e.g., compilers, library
routines, and manuals. Three
categories of software are:

--Applications software,
which is done to automate
the data processing of
an end user (lay person).
Applications software may
automate business data
processing functions such
as payroll and inventory
control, or it may automate
scientific data procéssing
such as the statistical cal-
culation of a standard-
deviation.
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Software engineering

*

-=(tility software, which
provides conveniences to
the programers who are
developing applications
software. These conveni-
ences include programs
which draw flowcharts of
other programs and programs
which provide a generalized
sorting capability.

-=Systems software, which con-
tols operation of the machine
resources. Systems software
includes supervisory control
programs (SCP), which assign
machine resources to user
programs and schedule their

s execution, and comgsilars
(see elsewherej.

A term coined in 1967 by the
Study Group on Computer Science
of the NATO Science Committee
to imply the nced for software
manufacture based on the types
of theoretical foundations and
practical disciplines that

"are traditicnal in established

branches of engineering. Soft-
ware ongineering is concerned
with the development and imple-
mentation of large-scale soft-
ware systems on production-model
computers. Scftware engineering
includes a broad range of

topics related to the controlled
design and development of high-
quality computer software.

They include:

(1) Programing methodology:
~Structured programing.
-Egoless programing.
-=-Software quality assur-

ance,
=Programing productivity
aids.

$
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Source language

Source program

Standards enforcer

I3 .,
¢ Statement

-

Structured programing

[}

{2} Management of software -
rojeces:
-Chief programer teams.
-Pregram support library.
-HIPO technique.
~Structured walkthroughs.

A computer program written
in a source language, such
as FORTRAN or COBOL, must be
processed by an intermediate
program {e.g., compiler)
into a form that can instruct
the machine directly (object
module) before the problenm
solution expressed in the
source language can be
pecrformed by the machine.

A computer program written in a
source language.

A computer progfram used to automati-
cally determine whether prescribed pro-
graming standagds and practices have
been followed.

A meaningful expression in a
source language.

The arrangement of the source
statements of a computer program
so that the static representa-
tion of the program (human=-
readable text) reflects as closely
as possible the dynamic execution
of the program by the computer.
Structured programing imposes a
discipline upon programers to
think through the-.problem and or-
ganize the program because it for-
bids “patching.®” Structured
programing is done to enhance
programer comprehension of the
problem, and enhance the maintain-
ability and legibility of the
code. Also, it has been found
that fewer errors are made



Structured walkthroughs

Subroutine

Syntax

Systems analysis

»

Systems anaiyst

Systems software

Taxt editor

when structured programxng is
useq.

Technical conferences or reviews
intended to analyze design, de-
tect errors and exchange know=-
ledge and ideas. All technical
menbers of the project team have
their work product technically
reviewed with emphasis on error
detection.

A routine that can be part of
another routine or program. A
subroutine is often stored for
use by several programs which
need a common calculaticn, e.g..,
standard devxatlon {mathematical
subroutine).

{1) The structure of expressions

in a language.

{2) The rules governing the struc=-
ture of a language. )

The art or science of analyzing a

user's information needs and devis-
ing aggregates of machines, people,
and procedures to meet those needs.

One who does systems analysis.

Programs which run the computer sys-
tem and aid the application programer
in doing his/her task. Systems soft-
ware is typically developed by a
vendor and sold to a computer user.
The vendor who sells systems software
may be the same vendor who sold the
user the computer (still the mest
common case) or may be an independent
software vendor.-

A computar program used to manipu-
late text, for example, to erase,
insert, change, and move words or
groups of words. The text manipulated
may be ancther computer program.
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Top-down development An architectural discipline for
computer program development®
wherein the high-level functions
are coded and tested in an out--
line form early in the develop-
ment process. Lower~level detail
is added and tested progressively.
A progrsm development method
which gives order to the imple-
mentation of a software system.
FProm specifications and inter-
faces the complete package is
constructed beginning with the
highest levels of control, e.g.,
. job control lanjuages and operat-
ing system services, progressing
to preoaram control modules and
extending to successively more
detailed levels of program
modules in a hierarchically
descending structure. The effect
of this approach is twofolad.

. First, the actual system integra-
tion effort occurs simultaneously
with the development; and second,
an increasingly capable opera-
tional system is in use during

developnment.,
Transaction file A file containing relatively
. transient data to be processed
- in combination with a master
- file. For example, in a pay-

roll application, a transaction
file indicating hours worked
might be processed with a master
file containing employee name
and rate of pay.

Utilities Computer pirograms which provide common-
ly needed services, fuch as transfer-
ring data from one medium to another
{cards to tape), and character conver~
sion. Vendors of large computer sys-
tems commonly supply a set of utili-
ties with their systems.

Write To record data in a storage de-
_vice or data medium. -





